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Abstract: Using the male sterile mutant ms/753 as the material, the cause of the male sterile phenotype in the
mutant were analyzed by the observation of chromosomal behavior and paraffin section of anthers during different
stages. The genetic mode of ms/153 and the physical location of MSI1153 were determined with F, and F, popula-
tion. Compared with wild type, ms/153 plants had no obvious difference in vegetative growth stage. However, in re-
productive growth stage, msl153 anthers could not emerge from the glume and the accumulation of the starch in the
mature pollen grains were disappeared. Cytological analysis revealed that the meiotic process was normal and the
degradation of tapetal cells was delayed in the mutant. Genetic analysis showed that the ms/153 male sterility was
controlled by a single recessive gene. In addition, MS1153 gene was located between molecular markers 8243 and
8275 on the chromosome 4 through the map—based cloning, with a physical interval of 221.4-226.2 Mb. Further-
more, no male fertility genes were reported in this region, indicating that MS1153 is a novel gene regulating male fer-
tility formation in maize.
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Table 1  Partial primer sequence in gene mapping

el

Reverse primer

GCCAAGGCATAGCATCAGACTC

BIE7E2 0N IE [ 751

Primer name Forward primer
8193 CGAACCACCGCTCCAACAAG
8203 TCCTGCTTTCTCCCCTACATCC
8206 GCCGTTGCATTTCGTGATTGG

8302
8327
8351

CGACAGCGATATCAAGTCACAC
AAGGTCCCATTCTAGGTAGAGC
AATCCATCTGAGCCTCTGTTGC

GCACCGTGTTTGGAATTAGGC
TTATGCCGTCAAACGACTGGAC
TTGGGTATGGCAGGCAGTTC
GTCAACAGTAGCAAGAGGATCG
AAACCAGAACGCTACTGCATTG
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Note: A, The plant of ms/153 and wild type, scale bar = 30 ¢cm; B, The tassel of ms/153 and wild type, scale bar = 5 cm; C, The anthers of ms/153 and

wild type, scale bar = 1 mm; D and E, The mature pollen grains stained with iodine—potassium iodide between ms/153 and wild type, scale bar =

100 pm.
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Fig.1  Phenotypic analysis of ms/153
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=25 pm,
Note: A and B, zygotene; C and D, diplotene; E and F, telophase | ; G and H, metaphase Il ; T and J, telophase II. Scale bars=25 m.
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Fig.2 Comparison of the meiosis between the wild type and mutant

WT
ms1153
T AFIB SO CAHID Jy SO EFIF 2 STLI; G FIH Jy SI2 TR g S133H, AR =50 pm.
Note: A and B, S9; C and D, S10; E and F, S11; G and H, S12; I and J, S13. Scale bars=50 p.m.
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Fig.3  Paraffin section of anthers of wild type and mutant
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Table 2 Phenotypic segregation in F, population

F R AT R R .
F> population No. of fertile plants No. of sterile plants X
ms1153xMol7 F, 73 24 0.003 4

HE:XZ()MJ: 3.84,
Note: X’00s.1= 3.84.
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Fig.4 The screen of polymorphic markers

S2 S3 S4 S5 S8

S1 S7 S8 SO S10 S11 Ss12

5 —_
T G S W WS WS W —— —

S13 S14 S1S S16 S17 S18 S10 S20 S21 ma1252 B73 R

5 EHSFARC8193HERE
Fig.5 The identification of linked molecular marker 8193
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Table 3 Genotypes of key individual plants in initial mapping

# R

S FHRIE Molecular marker

#* M

Material

8180 8193 8203 8206

8243
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Note: 2 indicates the genotype of sterile plants; 3 indicates the genotype of I, plants; S indicates the phenotype is sterile. The same below.
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Table 4  Genotypes of some key individual plants

ok ZFARiE Molecular marker % m

Material 8219 8243 8275 8278 8285 8304 Phenotype
S394 3 3 2 2 2 2 S
F302 2 2 3 3 3 3 F
F438 2 2 3 3 3 3 F
F491 2 2 3 3 3 3 F
$390 3 2 2 2 2 2 S
$391 3 2 2 2 2 2 S
F470 2 3 3 3 3 3 F
F525 3 3 3 3 3 2 F
$393 2 2 2 2 2 3 S
S406 2 2 2 2 2 3 S
F343 3 3 3 3 2 2 F
F548 3 3 3 3 2 2 F
$389 2 2 3 3 3 3 S
F472 3 3 2 2 2 2 F
F497 3 3 2 2 2 2 F
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